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1 . Title of the Invention 

Manufacturing Method of Liquid Crystal Device 

2. Scope of the Claims 

1. A manufacturing method of a liquid crystal device characterized by printing 
an adhesive, after forming a spacer member, in the center portion of at least one 
electrode board, and adhering and fixing a couple of electrode boards together with an 
adhesive installed at the edge portion, when forming a liquid crystal display cell by 
arranging a couple of electrode boards, which respectively have electrodes formed on 
one surface thereof, to face each other, having their respective electrode formed surfaces 
be inner sides, and adhering and fixing their edge portions with an adhesive 

2. A manufacturing method of a liquid crystal device according to Claim 1, 
wherein said spacer member is formed by a lithography technique including a process 
of a uniform film forming and a partial removal thereof 

3. A manufacturing method of a liquid crystal device according to Claim 1 or 2, 
wherein the adhesive and the spacer member formed in the center portion of the board is 
formed of a polyimide resin 

3. Detailed Explanation of the Invention 

Technological Field 

The present invention relates to a manufacturing method of a cell in a liquid 
crystal display device, especially a manufacturing mediod of a liquid crystal display cell 

that needs a minute gap of 1 - 2\xm. 

Technical Background 
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In the conventional art, a cell used in the liquid crystal display device has a 
constitution wherein a couple of transparent boards (12a, 12b) consisting of a glass plate 
having a transparent electrode (lla, lib) installed thereon are arranged to face each 
other, having their respective electrode formed surfaces be inner sides, and are adhered 
and fixed to each other in the edge portion by an adhesive (13) like an epoxy resin 
adhesive, as illustrated in Fig. 1. To maintain a gap for making a space (4), in which 
the liquid crystal is put, between the transparent boards, a cell gap is controlled by 
mixing a proper amount of gap controlling materials having a predetermined size like 
pulverized glass fibers and powders of AI2O3 into said adhesive (13) in advance. 
Otherwise, after said adhesive is formed on the transparent board by a screen printing, 
said gap controlling materials are uniformly scattered to adhere and fix tlie transparent 
boards, while maintaining the space between the transparent boards. 

However, in the above method, it is inevitable that there is a difference in the 

board gap. Especially, if the board gap becomes as thin as I - 2|un, the adverse 
influence that the difference in the board gap makes with respect to the display 
characteristics cannot be ignored. 
Object of the Invention 

The object of the present invention is to provide a manufacturing method of a 
liquid crystal display cell having a uniform and stable board gap, when the board gap is 

as minute as 1 ^ 2^mi, considering the above conditions. 
Summary of the Invention 

The liquid crystal display cell of the present mvention is developed to achieve 
the above object, and, in a more detail, is characterized by printing an adhesive, after 
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forming a spacer member, in the center portion of at least one electrode board, and 
adhering and fixing a couple of electrode boards together with an adhesive installed at 
the edge portion, when forming a liquid crystal display cell by arranging a couple of 
electrode boards, which respectively have electrodes formed on one surface thereof^ to 
face each other, having their respective electrode formed surfaces be inner sides, and 
adhering and fixing (heir edge portions with an adhesive. 

That is, the present invention uses a separate adhesive in the center portion of 
the board, apart from the spacer member, and thus is supported against the compression 
force given when a couple of the boards are adhered and fixed, and maintains a gap 
determined by the adhesive after the boards are adhered and fixed. Therefore, the 
present invention can obtain a uniform and stable board gap. Especially, when the 
spacer member is formed, a film foming technique that can control the thickness in the 

unit ofA can be used and thus, precise gap control becomes possible, . 
Embodiment 

Fig. 2 is a perspective view to explain the manufacturing process of the liquid 
crystal display cell according to the method of the present invention. 

That is, a couple of transparent boards {22a,22b) are prepared. The couple of 
transparent boards consist of glass plates, which respectively have transparent 
electrodes consisting of a ITO (Indium Tin Oxide) installed thereon, and form liquid 
crystal alignment, according to needs. A spacer member (25) is formed on at least one 
of these boards. It is desirable that this spacer member is formed by a lithography 
technique including a process of a uniform film forming and a partial removal thereof. 
Desirably, a resin material is used as the material of the spacer member, and a 
polyimide is desirably used, because it can form a thick film and forms a parallel 
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alignment of the liquid crystal. For example, after a stripe-shaped spacer member (25) 
having a thickness of 1 ~ 3\im and a width of 5 ~ lOOum is formed in a pitch of 
0.1 - 2mm by a lithography technique, an adhesive (26) is formed by printing, with a 

proper space of 0.1 ~ 2mm between the spacer members (12), for example. A 

desirable example of this adhesive is an unhardened polyamide resin, which is printed 
by screen or offset printing method to form an adhesive stripe (13) having a thickness of 

1.0-3.0H m and a width of 0.1 -^O-Sfjun. Also, an adhesive (27) consisting of the 

same material (in this case, the adhesive (27) can be coated simultaneously with the 
above adhesive(26)) or other materials like an epoxy resin is coated on the edge portion. 
Then, the two boards are combined, adhered and fixed together. 

Fig. 3 is a sectional view in thickness direction of an embodiment of the liquid 
crystal cell obtained in this manner. In this embodiment, only a polyimide resin film 
(28) for liquid crystal alignment is formed on the facing board (22a) that is covered with 
an electrode fihn (21a). 

A specific manufacturing example of the liquid crystal display cell exemplified 
above will be expletined. 

Example 1 

First, 0.3wt% of n-butanol solution of r-(2-amino ethyl) amino propyltri 
methoxy silan is coated on the glass board having a transparent electrode (21b) thereon 
by xise of a spinner at the condition of 2000 rpm and 40 seconds, is hardened by being 

marinated at a temperature of 150'C for 30 minutes, and then 2wt% of M-methyl 
pyrrolidone solution of a polyimide precursor (SP-510 manufactured by Toray 
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industries. Inc.) is spin coated at the condition of 3500 rpm and 1 minute and is baked at 
a temperature of ISO'^C to form a polyimide film. Then, it is pattemized by use of a 
positive resist, and then is dipped into a mixed liquor of pynolidone: NaOH 3% solution 
= 4 : 3, in which said polyimide is heated to 30*C by tiie mixed Uquor of hydradine 
NaOH, for 5-15 minutes to etch the polyimide. Then the stripe-shaped spacer (25) is 
formed by separating the resist 

Tlien, 0.3wt% of n-butanol solution of r-(2-amino ethyl) amino propyltri 
methoxy silan is coated on the whole surface of the board, and is hardened again as 
described above, and then the polyimide precursor SP-510 is printed in the shape of a 
stripe (26 and 27) by a screen printing or offset printing method. 

On the other hand, on the facing board (22a), a polyimide fihn (28) having a 

thickness of 400 - 500A is formed on the ITO electrode (21a), and is rubbed. This 

facing board (22a) is fitted into and adhered to die board (22b), on which the adhesive is 
printed. Then the two boards are pressed with a pressure of 40kg/cm^ and are baked at 

240*C for three hours. 

By the above process, the cell having a uniform board gap of 2^mi as illustrated 
in Fig. 3 could be obtained. 

Example 2 

In the method of Example 1 above, the upper and lower glass boards are 
adhered to each other only by the polyimide adhesives (26 and 27). Therefore, there is 
a defect that separation easily occurs to solve the stress or distortion given to the glass 
board at the time of pressing. 



5 



S61-7822 



To prevent this defect, this example has a structure wherein a stripe-shaped 
adhesive (26) of a polyimide is printed on the board (22b), the board (22b) is combined 
with the facing board (22a), the two boards are adhered and fixed to each other by being 
baked under pressurization, and again an epoxy adhesive (27) is coated and hardened on 
the edge portion for reinforcement and sealing. In this example, the reinforcement by 
the epoxy adhesive (27) was performed, while the two boards being pressed, but it is 
possible to make reinforcement by the epoxy adhesive (27), while the press is open. 

Effects of the Invention 

As explained above, the present invention provides a manufacturing method of 
a liquid crystal display cell, wherein an adhesive installed in the center functions as an 
adhesive and a spacer member, and a board gap is uniform and stable when the board 
gap is as minute as 1 - 2\mi by printing an adhesive after forming a spacer member in 
the center portion of the board, and adhering and fixing boards together with the 
adhesive at the edge portion, when forming a liquid crystal display cell whose board gap 
is as minute as 1-2 ]Lun. 

4. Brief Explanation of the Drawings 

Fig. 1 is a sectional view in thickness direction of the conventional liquid 
crystal display cell. 

Fig. 2 is a perspective view to explain the manufacturing process of the liquid 
crystal display cell according to the method of the present invention. 

Fig. 3 is a sectional view in thickness direction of one embodiment of the Uquid 
crystal display cell 

lla,llb,21a,21b: a transparent electrode 



22a,22b : a transparent board 

25 : a spacer member 

26 : an adhesive in the center portion 
13,27 : an adhesive at the edge portion 
Representative Drawing : Fig. 2 
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1. Title of the Invention 

METHOD OF FABRICATING LIQUID CRYSTAL ELEMENT 

2. Scope of Claim 

A method of fabricating a liquid crystal element comprising: dropping different 
liquid crystals onto divided parts of a glass substrate divided into at least two parts by a 
sealing agent, superposing the glass substrate on which the liquid crystals are dropped 
and the other substrate under vacuum, and curing the sealing agent by heating. 

3. Detailed Description of the Invention 

(Technical Field) 

The present invention relates to a method of fabricating a liquid crystal element, 
wherein a sheet of liquid crystal element is divided into two or more parts by a 
circumferential sealing agent, and different liquid crystals are filled in the parts, 

(Conventional Arts) 

A conventional method of fabricating a multi-color liquid crystal element will 
be described in conjunction with FIG 2. First, in (a) process, a sealing agent 2 such as 
epoxy resin is printed on one surface of a glass substrate I using a screen printer so that 
the glass substrate I is divided into four parts to install liquid crystal ports 3a, 3b, 3c and 
3d. Then, in (b) process, the other glass substrate 4, at which spherical spacers having 
a diameter of 8 - 9 |Jm are attached, are superposed on the glass substrate 1 in a pattern 
matching manner. In (c) process, the glass substrates, on which a weight of 40 - 50 
Kg is loaded, are disposed in a hot air circulating furnace 7 at 150 **C for 3 hours to 
cure the sealing agent 2, diereby forming a liquid crystal cell 5 having four cells 5a, 5b, 
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5c and 5d. In addition, in (d) process, the liquid crystal cell 5 is fixed to a chuck 
installed at an end of a cylinder 10. A chamber 11, in which a liquid crystal support 
dish 9 for receiving liquid crystal 8a is installed, is vacuumed by a vacuum pump 12. 

At this time, the glass gap of 8 9 [}m of the Uquid crystal cell 5 is also vacuumed. In 

(e) process, the liquid crystal port disposed at one side of the vacuumed liquid crystal 
cell 5 is dipped in the liquid crystal 8a, and the chamber 11 is returned to the 
atmospheric pressure througji an air-opening valve 13. As a result, one of the liquid 
crystal cells is first filled with the liquid crystal by a pressure difference between the 
cell and the chamber 11. The other three cells are filled with the hquid crystal through 
the same processes as (d) and (e) processes to thereby fabricate the multi-color liquid 
crystal element. 

(Approaches for Solving the Problems) 

However, the method should perform the liquid crystal filling process four 
times, and time corisumed from the seal print to the liquid crystal filling takes five or 
more hours. In addition, since the liquid crystal port of the cell is dipped in the liquid 
crystal to be filled with the liquid crystal, it is impossible to divide the liquid crystal cell 
into five or more parts. 

In order to solve the problems, the present invention provides a method of 
fabricating a liquid crystal element capable of filling liquid crystal at a high speed, and 
filling the liquid crystal even though the liquid crystal cell is divided into five or more 
parts. 

(Sunmiary of the Invention) 
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In Older to solve the problems, the present invention provides a method of 
fabricating a liquid crystal element including: dropping different liquid crystals onto 
divided parts of a glass substrate divided into at least two parts by a sealing agent, 
superposing the glass substrate on which the liquid crystals are dropped and the other 
substrate under vacuum, and curing the sealing agent by heating. 

(Embodiments) 

Hereinafter, an embodiment of the present invention will be described in 
conjunction with FIG. 1 . 

First, in (a) process, a sealing agent 2 such as epoxy resin is printed on one 
surface of a glass substrate 1 using a screen printer so that the glass substmte I is 
divided into four parts to install liquid crystal ports 3a, 3b, 3c and 3d. Then, in (b) 
process, desired liquid crystals 8a, 8b, 8c and 8d are respectively dropped onto the 
divided cells using a dispenser for dispensing a predetermined amount of droplet. 
Then, in (c) process, the glass substrate 1, on which the liquid crystal was dropped, is 
set on a lower plate 14a of a vacuum superposing jig. In addition, a glass substrate 4, 
at which spherical spacers having a diameter ofS-9[Jim were attached, is set on an 
upper plate 14b of the vacuum superposing jig using clampers 15a and 15b. Then, a 
chamber 11 is vacuumed by a vacuum pump 12, and the upper plate 14b is lowered 
using a cylinder 10 to thereby superpose the glass substrates 1 and 4. Then, when the 
chamber 11 is opened to the air through an opening valve 13, the divided cells are filled 
with the desired liquid crystals 8a, 8b, 8c and 8d, respectively In addition, m (d) 
process, a liquid crystal cell 5 filled with the liquid crystal is loaded by a weight of 40 
60 Kg to be set in a hot air circulating furnace 7, and dien, the sealing agent 2 is cured at 
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150 **C for 3 hours, thereby forming the liquid crystal element 
(Effects of the Invention) 

As can be seen from the foregoing, the method of the present invention is 
capable of remarkably reducing a process time, which conventionally taken five or more 
hours from the seal print to the liquid crystal filling, since the divided cells are 
simultaneously filled with the liquid crystals. In addition, though it is vary difficult to 
prevent overuse of the liquid crystal and to divide the liquid cell into five or more parts, 
since the conventional art uses the method of dipping the liquid crystal port in the liquid 
crystal, the method of the present invention is capable of readily filling various kinds of 
liquid crystals without waste of the liquid crystal, regardless of the number of divided 
parts of the liquid crystal cell, since the liquid crystal is dropped and then the substrates 
are superposed. 

4. Brief Description of the Drawings 

FIG. 1 is a view illustrating a method of fabricating a liquid crystal element in 
accordance with the present invention; and 

FIG 2 is a view illustrating a conventional method of fabricating a liquid crystal 
element 

• Description of Major Reference Numerals 

1, 4: Glass Substrate 

2: Sealing Agent 

5: Liquid Crystal Cell 



